motherapy or radiotherapy according to prognostic factors (3) . Disease specific survival (DSS) and overall survival (OS) rates in MBC among 1,986 male patients in the SEER database were 90% and 70% respectively at 5 years (5) . MBC causes a higher mortality than the female counterpart (6) . Patients have a worse survival rate compared to women, because of a more advanced disease and older age at diagnosis (7) . When matched by Stage and age, men appear to have a similar or better prognosis compared to women (8, 9) .
The aim of our study was to determine the clinicopathological characteristics and outcome of MBC patients at our institution according to the new molecular subtype classifications including luminal and nonluminal types.
Materials and Methods
Between January 1993 and April 2016, 5762 breast cancer patients were reviewed from breast cancer registry system in the Department of General Surgery, Breast Unit. Of the 5762 registered patients, 57 male patients (1%) that diagnosed as breast cancer and underwent surgical operation were evaluated. There was no Stage 4 patient in our series. Excluding one patient with malignant fibrous histiocytoma, 53 patients with routine follow-up were included into the study. Patients' medical records were collected from breast cancer registry forms and computer database. Patients were evaluated for demographical characteristics, surgery type, clinicopathological characteristics (stage, cancer type, hormone receptor status, HER2/neu status, etc.), adjuvant and neoadjuvant treatments (chemotherapy, radiotherapy, and hormonal therapy), follow-up time, OS, disease free survival (DFS), and DSS. Patients were followed-up closely, and physical examination findings were recorded at each visit. Dates of death and causes of death were recorded according to information received from hospital records and patients' relatives.
The hormone receptor (ER, PR), HER2/neu and Ki-67 positivity were assessed using immunohistochemistry (IHC). Patients that do not have any of these four pathological variables were assessed retrospectively from patient blocks to maintain homogenous pathological data. Of the 53 patients, 50 patients' blocks were able to provide full information about ER, PR, HER2/neu, and Ki-67 status. The histologic classification was based on WHO criteria and histologic grade in the Nottingham system. ER and PR were considered positive if ≥1% cells showed nuclear staining. Cases were considered HER2/neu-positive when they are IHC-3+ or SISH (Silver in situ hybridization)-ampli- fied. The staging was made according to the American Joint Committee on Cancer (7 th edition) (10).
Survival analysis was conducted for breast cancer patients and OS was defined as the time between diagnosis and death from any cause.
Disease-free survival was defined as the time between diagnosis and the occurrence of relapse either locally or systematically. Disease-specific survival rate was defined as the percentage of patients who have died from breast cancer but not from other causes. figure 1 .
Statistical Analysis

Results
The ratio of MBC among the whole breast cancers in our institution is 1%. Median age was 64 (34-85). The majority of the patients were ≥60 (58.5%). Twenty-two (41.5%) patients under 60 and only two patients under 40 years. Family history of breast cancer was detected in 6 (11.3%) patients. BRCA mutations analyzed in five patients in our series and BRCA1 mutation was detected only in one patient.
The most common primary complaint at admission was palpable stiff lump in the breast (Figure 1 ). Nipple ulceration was detected in only 5.7% of patients and nipple discharge was seen in 13.2% of our patients. Surgical procedures were modified radical mastectomy (MRM) in 41 patients (77%), simple mastectomy in 11 patients (21%), and lumpectomy in 1 patient (2%). Sentinel lymph node biopsy (SLNB) was performed in 21 (40%) patients. Forty-two patients (79.2%) underwent axillary lymph node dissection (ALND) due to clinical node positivity (n=33) or SLNB positivity (n=9). Of those 42 patients, 32 patients (60.4%) revealed pathologically axillary involvement. Twenty-two (41.5%) patients had T4 tumors. The majority of 32 patients (n=21, 65.6%) had N1 disease with <4 lymph node-positivity. Seven patients received neoadjuvant chemotherapy, 25 patients received adjuvant chemotherapy, 32 patients received radiotherapy, and 45 received adjuvant hormonal therapy as tamoxifen 20 mg per day for 5 years. Patient characteristics and surgical procedures are summarized in table 1.
At the final pathology assessment, the majority of patients (n=49) were found to have invasive ductal carcinoma (92%), the remaining 2 had ductal carcinoma in-situ (4%), whereas 1 had neuroendocrine tumor (2%), 1 had invasive papillary carcinoma (2%). Two patients were Stage 0 (4%), 7 were Stage 1 (13%), 12 were Stage 2 (22.6%), and 32 were Stage 3 (60.4%). Of the 50 patients whose receptor status were achieved, 92% were ER positive (n=46), 86% were PR positive (n=43), and 10% were HER2/neu positive (n=5). Molecular subtypes of the invasive tumors were luminal A in 40 (80%), luminal B in 6 (12%), HER-2 type in 1 (2%), and basal-like in 3 (6%). Tumor characteristics and clinicopathological features of patients are summarized in 
Discussion and Conclusion
Male breast cancer is a rare type of cancer in breast cancer series and in male population. In our series, it also constitutes 1% of all breast cancer cases similar to previous reports (1). The median age of the patients in our series was 64 and majority of the patients were ≥60 years old in concordance with other reports (11) . The mean age of diagnosis of MBC is 68, which is 5 to 10 years older than for FBC patients in the United States, but in other parts of the world such as the Middle East and South Asia, the age gap is smaller (11) .
The main complaint of admission to a health institution is a hard and painless mass, located centrally under the nipple. Nipple ulceration is commonly observed, but nipple discharge is rare (3). Moreover, MBC may usually present with locally advanced disease because its superficial location and central areola involvement due to little breast tissue in men (2) (Figure 1 ). In our series, T4 tumors were detected in 22 patients (41.5%) higher than reported before (12, 13) . Nipple ulceration was detected in only 5.7% of patients among our patients which seems to be lower than other series (14) . Nipple discharge was seen in 13.2% of our patients and it is higher than mentioned in recent literature (3) . As in FBC, nipple discharge is usually associated with ductal involvement like carcinoma in-situ.
Almost 5 to 10% of all MBC cases are related to a genetic predisposition (15) . Generally, BRCA2 mutation is likely to exist in MBC cases with a family history of breast cancer (11) . Six patients have family history of breast cancer in our series. BRCA mutations analyzed in 5 patients in our series and BRCA1 mutation was detected only in 1 patient. This is one of the limitations about our series. It is probably due to high costs of genetic testing and patients' reluctance to have a genetic analysis. Other factors related with MBC are endocrine, environmental, occupational, and lifestyle factors as mentioned before (3 (20) . They indicated that unlike FBC, MBC subtype does not vary by race/ethnicity. In our series, 92% of our cases were invasive ductal carcinoma and 4% were ductal carcinoma in-situ. There was no lobular carcinoma. Pathological assessment revealed 92% of ER positivity, 86% of PR positivity, and 10% of HER2/neu positivity among 50 patients. According to the molecular subtype analysis by IHC, majority of the cancers (80%) were luminal A, whereas 6 patients (12%) had Luminal B, 1 patient had nonluminal HER2 type (2%) and 3 patients (6%) had triple negative tumors in our series.
The main choice of treatment is surgery in MBC and mastectomy is the most common procedure (11) . This is probably because of the small amount of breast tissue, skin involvement by the tumor at admission, and lack of aesthetic concern by both patient and physician points of view, as many of the patients are over 60 years old. In the Zaenger study, it is mentioned that 56% of MBC patients had T1 tumor, but only 4% had undergone breast conserving surgery (BCS) (21) . In the SEER data, although 76.3% of patients were ≤T2, surgical procedure rates are 86.8% for mastectomy, 13.2% BCS (12) . BCS rates are rising in recent years (from 10.6% to 15.1%) (21) . It is also previously reported that there was no significant survival difference between patients undergoing mastectomy or BCS (22) . Besides, BCS associated with radiation therapy in selected patients is advocated by some authors as an alternative to simple mastectomy or MRM (23) . We should keep in mind that men of our era also have aesthetic concerns about nipple-areola complex and masculine breast contour.
Regarding the axillary approach, sentinel lymph node biopsy was performed in 21 patients (40%) by blue dye method. The mapping by blue dye was successful in 95% of patients that is similar to previously reported (24) . Due to the high axillary involvement in our series, the majority of the patients (79.2%) underwent ALND.
The efficacy of chemotherapy, radiotherapy, and hormonal therapy is not well studied because of the rarity of MBC. However, as most of the cases are hormone receptor positive, hormonal therapy is the first-line choice of adjuvant treatment. In a German study, OS was better with tamoxifen compared with aromatase inhibitor treatment in MBC patients (25) . The long-term use of tamoxifen is suggested because it does not cause severe bone marrow toxicity or drug-induced death. However, tamoxifen may not be tolerated well in male patients. Men often experience bothersome symptoms from endocrine therapy, and approximately one in four discontinue treatment early because of hot flashes or sexual dysfunction (26) . Anelli and colleagues. Reported a rate of 63% side effects like mood changes, loss of libido, weight gain and hot flushes resulting 21% of dropout rate (27) . All patients with hormone-receptor positivity in our series received tamoxifen as hormonal therapy for 5 years.
Again, as in other treatment modalities, the use of chemotherapy is extrapolated from FBC data. Preoperative systemic chemotherapy may be useful for cases with a critical tumor load. Only 7 patients (13.2%) received preoperative systemic chemotherapy in our series despite a high incidence of T4 disease (41.5%). This might be due to the comorbidities of patients with older age to receive chemotherapy and/or a high incidence of luminal A type tumors among our patients.
Furthermore, in our series, 60.4% of patients received chest wall irradiation due to the axillary involvement and/or T4 disease. There are no prospective randomized studies evaluating the clinical effects of postoperative adjuvant radiotherapy in MBC. A case series of 75 men treated with curative intent in Ontario found significantly improved local recurrence-free survival in the 46 patients who received postmastectomy radiation, but their OS was not different (28) . Ragaz (29) showed that radiotherapy reduced the first 2-year local relapse (from 60 to 20%) for the patients with positive nodes. However, a decrease in local relapse does not reflect OS. No survival difference was found between patients who received radiotherapy and who did not. However, radiotherapy has been considered based on similar criteria as for FBC patients and the indications are related to local findings in MBC.
As in FBC, the most important prognostic factor in MBC is positive axillary lymph nodes (3) . In an international population-based study including 459,846 women and 2665 men diagnosed with breast cancer over the last 40 years, male patients had a poorer 5-year relative survival ratio than women. However, after adjustments are made for age and the year of diagnosis, stage, and treatment, male patients had a significantly better relative survival from breast cancer than female patients (8) . In a Korean study on the OS rate of a group of MBC matched with FBC, they found no significant differences between two groups (13) . Furthermore, the hazard ratios of survival in men, older than 60 years old at diagnosis or who had tumors >2 cm were significantly greater in multivariate analysis. SEER data revealed older age, grade III/IV tumors, Stage IV disease, no surgery, no radiotherapy, ER-tumors, and unmarried patients had significantly shorter OS in multivariate analysis (12) . Five-year OS rates were 88%, 75.7%, 61%, and 17.7% for Stage I, II, III, and IV, respectively. As we do not have Stage IV patients in our study, the 5-year OS rates for Stage I, II and III were 100%, 84.6% and 73.8 respectively. Ethnic differences might also affect the prognosis of MBC (30) . In a Turkish cohort of 86 male patients treated over 37 years, Selcukbiricik and colleagues reported a 65.8% 5-year OS rate, and they stated that tumor Stage and nodal Stage were significant prognostic factors (22) . We reported an OS, DFS, and DSS rate of 80.7%, 96%, and 95.6 for 5-year, and 71.6%, 81.9%, and 91.7% for a 10-year period respectively. We only found significant difference in OS of Stage I patients among Stage II-III patients in multivariate analysis (p<0.001). The excellent prognosis of patients might also be due the higher incidence of patients with luminal A type tumors (80%). There was no difference in OS when analyzed according to the age, luminal type, tumor size, and lymph node status. This is probably due to the small number of cases in our series.
Although the number of cases in our series is low, MBC is a rare entity and there are no prospective randomized trials in this field. In this situation, additional data is important from every different institution. Our OS and DSS rates are strikingly higher than the average of available literature. This might be due to lack of Stage IV cases and good tumor biology of patients since they mostly presented with luminal tumors in our series (92% of the patients). Therefore, hormonal therapy is the mainstay for the treatment of ER+ male breast cancer.
